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Abstract: When the transformer short-circuit test is carried out in the power grid, the larger short-circuit
currents will have a significant impact on the power grid and affect the safe operation of other loads in the same
power grid. For this reason, a power supply device for the transformer short-circuit test was designed in the three-
phase four-wire systems, which could form an additional energy supply path through the energy storage devices
located on the DC bus to reduce the impact of short-circuit currents on the power grid. However, when this power
supply device was used to perform a short-circuit test for a single-phase transformer, if it was not effectively
controlled, the unbalanced currents on the output side of the system would also lead to the unbalance currents on the
grid side, resulting in the offset of the midpoint potential on the grid side, which not only could affect the control
accuracy and effect of the device, but also make the three-phase output voltage asymmetrical. In serious cases, it
might cause damage to the tested transformer. To this end, an input current compensation algorithm based on
fundamental power balance was proposed to calculate the input current references, so as to realize the balanced
operation of three-phase currents on the grid side under the condition of the short-circuit test for unbalanced
transformers. Also,the feasibility and effectiveness of the algorithm were verified by experiments.
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Fig.1 ~ Structural diagram of transformer with energy storage

function sudden short circuit test device
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Tab.1  Electrical symbols of power supply device for

transformer short-circuit test
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Fig. 2 The topology of the parallel converter circuit
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Fig. 3 The circuit topology of the series converter
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Fig. 4 Control block diagram of series converter in A=B-C coordinate system

34



FRLF TR R AR AR K E WA b T AT R AR

WA 2021 H51E F10H

R T AR R LU R A e R DL S D
INBEZR L R 8l 8 GCCA THAAS B 1, (HEZk
HEN )5 B IR B R u, . 28 PLI Y J5 A5 2] Y 25
e A E=) /| I W LTS &7 3 Y

Ly = iisd + A} (25)
P2 (25) AT, B BELR F R R 05 Bl 23 % i AR
T W (R S T B

VERXT L, X3 (25) iE— 2B ke, 2 B 4 p G
GCCA 4 (B i, = 0), RGe 4 A ML Al DL H i
i EL R R AN R (B 7, = Ad)) SR
Gt AN A £ far ) B 8 AN S Ay P 9 2 3 ek
2y A BIIE B B A (R C L 0 C B
J50), T 6 B I B4R, B KR B . T
i BFLR BRIV U, 5w, B 22 {H 22 P 25 7
AT Ay B E Bl BRIV E A IR SR T
FE G 3R AT T R R A A 2R AL L B 3, ok S
BN L NG E R A R B e AN N TR/ ST
A GCCA J& , L W i A H 3 ) JE ME AR 4, RN A
FL[ERAE [l R 2 (24) w] 2 7, (R B T 0% 3
1) 7 28 ) P D O ) 7R FH T SR L O ) 4 R
g3, TR A FL T S U S B N TR/ TRE
2R LR SO AR IR R . 3 A, B B
HZ, A GCCA J& FL I REZ i IR 38 E 2 H T4b
P43t L 2 P AR ALRE
P, DR A A\ P 36 S BRI 280 R dg B 2R )
551 = AR By AT o FL 00 R
loie = Lygsin(wt)

27/3) (26)
e = L ysin(wt + 2m/3)

HoH cor MR HL O HL PR AR 3R

FE BRI AR AR R R T RASE I A T 2R
B i N o[RS, A T R PTYE Y 28 7E 3 7 A
PR AR TAFFE R 22 B [ 8L, ZE B R AL T QR
WA . KT PUHIQRIE T #8 BTk, A 3¢
ATEMTEAFE A , BAART] W SCHR[15-16],

2.2 HEXTHRI[RIE SR B

FF IR AR e 25 HL I F DB AR AL qn ] 25X
(DA (2) rn . HAEA-B-CZE MR R T
4 T SR N B S TR, Herh, Koy S 2B 0 8 1Y

3

Loy = Lyrsin (ot —

HIESHH R
Uy, = Uyusin(t)
Uy = Ugysin(wt — 2/3) (27)

U = Ugsin(wt + 27/3)

Upera + + frea + +
=) PI @ %%m‘%> s,
ha = +
Uy T -'I/K \ T L vs
~ PR ] i,
u, + - S,
sl Pl ><ZC 60— PL 50 +SPWM S
B A 4 *S.
PWM -—>S
PR Ai,
Upere + r + +y [ ++ T 4 =S,
e T e I TR e '
1
u, - V7 +
= |I/K|’ww

10 kHz At

K5 A-B-CHAR R T IFHRAE B P I HE 1]
Fig. 5 Control block diagram of parallel converter in

A-B-C coordinate system
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